NEARLY a century has passed since Moricz Kaposi (1872) described the multiple pigmented haemorrhagic sarcoma of skin now known as Kaposi's sarcoma. Early observations in Europe and America suggested that the disease was most prevalent in Russia, Poland and Northern Italy (Dorffell, 1932) . However, subsequent to a report of an African case from the Cameroons (Jojot and Laigret, 1922) it has become clear that the disease is more prevalent in some parts of Africa than elsewhere. The reports from various African countries have been reviewed by Maclean (1963) . Ratio studies, expressing the number of cases of Kaposi's sarcoma as a percentage of all cancers, suggest that the relative frequency is greatest in the N.E. Congo and in Rwanda and Burundi, diminishing radially in all directions (Oettle, 1962) . The decrease is, however, irregular. Thijs (1957) reported that the sarcoma formed 10-4% of 221 cancers sent for histology to Stanleyville from Rwanda between 1939 and 1955 , but Clemmesen, Maisin and Gigase (1962 reported a ratio of only 0-9%O in Rwanda and Burundi. A similar variable distribution has been reported from Tanzania (Burkitt and Slavin, 1968) and Kenya where Rogoff (1968) noted that the tribes with the highest incidence lived in high, cool country with a moderate rainfall. In Uganda, ratio studies (Cook and Burkitt, 1970; Hutt and Burkitt, 1965) have suggested that the disease is most prevalent in the west.
Race and sex
The crude incidence rate of the disease in Caucasian American males is 0.081/ 100,000, which is similar to the rate for the U.S. negro (0-103/100,000) (Dorn and Cutler, 1955) but in South Africa Oettle (1962) observed that Kaposi's sarcoma was 10 times more common among the Bantu population than the white. To what extent a difference in environment or habit explains racial differences is uncertain. The majority of cases occur in men, and in East Africa less than 10% of adult patients are females (Slavin, Cameron and Singh, 1969) , though below the age of 16 years this figure may be as high as 24% (Slavin et al., 1970) . However, among South African and Algerian whites, females predominate in all age groups (Oettle, 1962; Mussini-Montpelier, 1953 and Burkitt (1970) found that of the patients with Kaposi's sarcoma reported to them from Ugandan hospitals, 85% had been sent for biopsy and it is probable that, being superficial and interesting, this tumour has always been well reported. Over the quinquennium the sarcoma formed 8-0% of all male cancers and 0-7% of all female cancers. 1-1 3-1 * The sex of one patient was not recorded and this patient has been excluded from the study.
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Sex ratio Table II shows that 316 male patients with Kaposi's sarcoma were registered compared with 23 females (6.8% females). The male: female ratio was 13-7 overall, 3-4 below the age of 15 years (22.5% females) and 15-4 in the older patients (6.1 % females). The sex of one patient was not recorded and this patient is excluded from all tables, except Table I . Age incidence
The incidence of the tumour is shown in Table II and illustrated in Fig. 3 . The age was not recorded for 24 of the 339 patients, and in order to estimate the incidence rates we have divided those with unknown age between age groups, in proportion to the number of patients with known age in each age group, within each district. Thus, Table II shows fractional patients in some age groups.
Though the greatest number ofpatients seen was in the age group 35-44 years, the male incidence rate can be seen to increase steadily with age from late childhood to the age group 55-64 years. The increase in female incidence is less marked. In both sexes there is a slight decrease in incidence in the 5-14 year age group.
INCIDENC MILLION / YEAR
This and the decrease seen in men above the age of 65 years and in women above the age of 75 years may be an artefact, due to the small number of cases involved and in the older age groups to the inaccuracies of recorded age both in hospital notes and in the census.
Geographic variation in incidence
The method of indirect standardization has been used to investigate differences in incidence between the 17 districts. Male and female age-specific incidence rates were calculated for the country as a whole, using 5-year age groupings up to the age of 85 years. These national rates were then multiplied by the populations in the appropriate age groups in each district, to obtain the expected number of patients with the disease, on the assumption that the age-and sex-specific rates were the same in each district. The ratio of the observed to the expected number of patients for each district was calculated, to give a measure of the variation in incidence between districts, called the Standardized Morbidity Ratio (S.M.R.). These are shown on the left side of Table   III A difficulty in the interpretation of such data is that any differences observed might represent nothing more than variation in the reporting rates between hospitals in different districts. There is no entirely satisfactory way of compensating for such a possibility, but in order to obtain some measure of this effect we have considered, over the same time period, Cancer Registry data for all cancers, irrespective of type. Variation in cancer incidence will not give a precise measure of difference in reporting rates, but it will give a crude measure of the effect. S.M.R.s for all cancers are also shown in Table III . The figures are in line with what might be expected. The ratio is low in the remote and nomadically populated district of Karamoja and is very high in Mengo. The S.M.R. exceeds 2 in West Mengo, the district including the country's main hospital, Mulago, in the capital city, Kampala. The raised incidence of Kaposi's sarcoma in this district might be explained by a high level of reporting from doctors in Mengo, and may be possibly influenced by a tendency for persons with this and other cancers to migrate to West Mengo specifically to be treated there.
In an attempt to overcome possible reporting differences between districts, we have standardized the district rates of Kaposi's sarcoma to the total cancer cases reported in the 1964-68 period. For the country as a whole, the percentage of cancers which were Kaposi's sarcoma were calculated in specific age-sex groups. In each district the total cancer cases in each age-sex group was multiplied by the corresponding national rate of the sarcoma as a percentage of all cancers. The expected cases thus derived were, in each district, added across age-sex groupings to give an expected total number of cases of Kaposi's sarcoma for the district, based upon the assumption that in each age-sex group the sarcoma formed a There is marked variation between tribes resident in different districts and this is related mostly to the varying district incidence rates. It appears that, in general, the indigenous tribes have a higher incidence of the disease than the immigrants from Rwanda and Burundi (Table V) . The Bantu tribes also tend to have higher rates than the northern Nilotic tribes but lower rates than the Sudanic tribes, although differences may be at least partially ascribed to varying district reporting rates and also to geographic variation in incidence. Within each district there are also considerable differences between tribes although most are not statistically significant. The incidence in the Rwanda and Burundi peoples (Rwandan-Rundis) who derive from countries to the south and west of Uganda is generally low. Combination of the registrations for the RwandanRundis in Mengo, analysed by age groups, shows a statistically significant difference from the registered Ganda patients, Table VI (X2 -11X8, P < 0.01). Table VI are the total cases of cancer reported amongst the Gandans and Rwandan-Rundis over the same time period. The standardized total cancer incidence rate for the RwandanRundis is about half that of the Gandans. However, Kaposi's sarcoma as a percentage of all cancers by tribe is 2-2 times (x2 4 5, P < 0.05) higher in the Gandans, indicating that the difference in 15-0 9-6 6-6 17-9 6-5 8-1
Also shown in
Kaposi as % of all cancers 6-8 9 9 6-6 14-0 5 9 4-5 the observed rates of Kaposi's sarcoma is probably not an artefact. However, in the adjacent district of Masaka, Kaposi's sarcoma appears at approximately the same rate in Gandan and Rwanda-Rundi tribes (Table IV) .
Elsewhere in Uganda, Kaposi's sarcoma appears to be most prevalent among the dominant tribe, native to that district (column A in Table IV Table II are applied to the non-African population (83% of whom have Indian subcontinent ethnic origins) an expected number of 3*9 patients is obtained for the period 1964-68. In fact all cases reported to the Cancer Registry were in Africans.
Associated diseases
Three patients developed a second neoplasm. One had lymphatic leukaemia, one Hodgkin's disease and one carcinoma of the penis.
DISCUSSION
The present work represents the first detailed statistical analysis of the incidence of Kaposi's sarcoma in Uganda. The crude annual incidence rate per million for the country as a whole was 7.9 for both sexes combined, 14-6 for males and 1 1 for females. Previously, Davies, Knowelden and Wilson (1965) A steady increase with age in the incidence rates has been observed in South Africa by Oettle (1962) and is partly confirmed here. The reduction in the rate in the older age groups was not observed by Oettle and is probably an artefact due to the inaccuracies of recorded age both in hospital notes and in the census, and possibly also to a reluctance of older persons to use the medical facilities.
The male: female ratio of 13-7 is in accord with the figure of 14-7 from the Transvaal, 14*7 from America (Dorffell, 1932) , 12*0 from Tanzania (Slavin et al., 1969) and somewhat greater than the 7*2 reported for Kenya (Rogoff, 1968) . Of 14 children under the age of 15 years in the present series, 3 were girls giving a male: female ratio of 3'7. This is also in agreement with the figure of 3-2 quoted by Slavin et al. (1970) for a series of 51 patients in Tanzania and Uganda aged less than 17 years. Slavin and his colleagues reviewed Ugandan cases up to 1965 so that some of their cases will have been included in our series. The reason for the increase in the ratio after puberty is unknown, but having been observed in both American and Africa is unlikely to be due to an environmental influence affecting only one sex. The disease occurs during pregnancy and is unaffected by the oral administration of oestrogens . If the female is protected by some sex-linked genetic characteristic, it is unlikely to be mediated by hormones but by some other means.
The analysis of incidence by districts in Table III shows that the disease is most prevalent in Toro, West Nile, Ankole and Kigezi. This supports observations on the proportional rates of Kaposi's sarcoma in selected Ugandan hospitals (Cook and Burkitt, 1970) . These 4 western districts with a high incidence adjoin Rwanda or the Congo and are in a transitional zone between the Ugandan savanna climate and the Congo forests. Much of this zone is highland, forest-savanna mosaics, with a relatively high rainfall. These latter 3 factors also pertain in the relatively low incidence area of Bugisu in the east. However, whereas the highlands of the west, with the exception of Kigezi, are largely uncultivated, Bugisu has some of the highest percentage of cultivated land in the country (Uganda Government, 1967) . Our findings lend some support to the those of Rogoff (1968) who observed that in Kenya the tumour was most prevalent in cool highland areas of moderate rainfall. However, we also find a raised incidence, although based on a small number of patients, in the hot dry district of Karamoja in the north-east. Williams and Williams (1966) have suggested that in West Nile District the simulium fly might be involved in the transmission of Kaposi's sarcoma as they found that patients with the tumour tended to live in areas where onchocerciasis was endemic. Those species of simulium concerned with the transmission of onchocerciasis breed in free flowing streams which are frequent in the hilly regions of Western Uganda, but onchocerciasis is also endemic in the East on the slopes of Mount Elgon in Bugisu, an area relatively free of the sarcoma. Further evidence against the association is provided by McCrae, Pike and Semakula (1968) who could find no evidence of the appropriate species of simulium fly in the Bukoba district of Tanzania, an area known to have a high incidence of the sarcoma. However, a detailed investigation of the tumour incidence in that part of Kenya adjoining the Ugandan border would permit better evaluation of the low incidence rates from the western slopes of Mount Elgon.
The low incidence in Mubende is difficult to assess. Patients from that district may attend hospitals in Mengo and the low incidence of all cancers in Mubende supports this interpretation. However, the incidence remains low after standardization to all cancers and we can thus offer no satisfactory explanation of the observation.
Kaposi's sarcoma usually presents with lesions on the lower leg or foot, suggesting that the disease may be associated with trauma to the feet and legs. Squamous cell carcinoma of the leg is prone to occur in sites which sustain repeated trauma or chronic ulceration (Sutherland, 1958) , and if trauma is an important factor in Kaposi's sarcoma it might be expected that the 2 diseases would show similar geographical variation. We have examined data from the Kampala Cancer Registry for the period 1964-68 for all microscopically proven cases of squamous cell carcinoma of the lower leg (S.C.C.L.) and have again standardized the rates, by district, to all reported cancer cases (Table VII) . It can be seen that the geographic distribution is quite different; S.C.C.L. predominates in Bugisu where Kaposi's sarcoma is relatively rare and is uncommon in Toro, the district with the highest rate of Kaposi's sarcoma. This lack of correlation between the 2 diseases leads us to suspect that trauma is not an important aetiological factor in the disease process.
The association of the sarcoma with other neoplasms, including leukaemia and Hodgkin's disease, confirms previous reports (Moertel, 1966) without being sufficiently strong to point to a common aetiology. However, certain clinical and pathological similarities exist between Kaposi's sarcoma and Hodgkin's disease . It is of further interest that Hodgkin's disease has recently been reported as occurring in a localized epidemic (Vianna, Greenwald and Davies, 1971) and that of 6 patients with Kaposi's sarcoma seen in the Karamoja district in Uganda over a 5-year period, 4 were first seen in 1965. These findings, and the occasional reports of multiple cases of Kaposi's sarcoma within one family (Oettle, 1962) , make it desirable that further studies of the distribution of this disease in space and time are undertaken. These would be most profitable in a stable rural community, rather than in urban districts with a continuously changing population such as found around Kampala. However, as many patients report to hospital some years after the first onset of symptoms, such studies will be difficult to conduct.
The extent to which differences in incidence between districts are due to ethnic rather than geographical factors is not easy to assess as the 2 are confounded. In some districts more than one tribe is represented but the differing incidence between the Ganda and the Rwandan-Rundis in Mengo is the only one which is statistically significant. The people from Rwanda and Burundi who have settled in Mengo adopt some of the local ways of life but are of lower socio-economic status than the Ganda (Bennett, 1966) and consequently differ in many ways. In view of the finding by Clemmesen et al. (1962) that Kaposi's sarcoma was less prevalent in Rwanda than in the Congo, further studies in these areas are clearly desirable.
